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A B S T R A C T
The purpose of this study was to investigate the impact of aging, depressive symptoms and preference
for routine on metamemory. Twenty-eight young adults (of mean age = 20.7 years) and 28 older adults
(68.5 years) completed the metamemory in adulthood (MIA) scale for assessing various metamemory
dimensions. Compared with young adults, older adults used more external strategy. They used more
internal strategy but only those with high depressive symptoms or high routinization. Older adults also
reported a less efﬁcient memory than young adults, showing less capacity and more change. In addition,
depressive symptoms inﬂuenced many MIA subscales: participants with high depressive symptoms
reportedmore external strategy use, less capacity, more change and less locus than participantswith low
depressive symptoms. Finally, highly routinized participants reported more use of external strategy and
experienced more anxiety about memory. These results conﬁrm the impact of aging on metamemory
and show that an increase in depressive symptoms even without a depressive state and routinization
also inﬂuences metamemory. This study shows the need to consider variables that modify memory
perception during aging.
 2010 Elsevier Ireland Ltd. All rights reserved.
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Memory complaints increase during aging and are very
common among older adults. A study by Cutler and Grams
(1988) showed that 40% of participants aged 55 years and over
have sometimes reported trouble in remembering things. The
principal interpretation of this complaint is that this is the
consequence of decline in memory performances, which have
regularly been reported in gerontologic studies (for a review, see:
Zacks et al., 2000). However, Bolla et al. (1991) observed that
memory complaints are more associated with depressed mood
than memory performances. Furthermore, a measure of memory
performance explained only 3% of the complaint, whereas a
measure of psychological distress including depression and
anxiety explained 20% of it (Smith et al., 1996). The relationship
between beliefs aboutmemory andmemory performance has been
found to be weak both in retrospective memory (Hertzog et al.,
2000) and in prospective memory (McDonald-Miszczak et al.,
1999), andmore observable with naturalistic tasks than laboratory
tasks (West et al., 1996). Mol et al. (2007) showed that older adults
who presentmemory complaints also report a worse quality of life,
and this relation could be mediated by depressive affects.* Corresponding author. Tel.: +33 05 5757 18 11; fax: +33 05 5631 42 11.
E-mail address: isabelle.tournier@etud.u-bordeaux2.fr (I. Tournier).
0167-4943/$ – see front matter  2010 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.archger.2010.01.019In the past, the effects of depressive state on memory
performances have been shown notably on episodic memory
performance. Ba¨ckman and Forsell (1994) compared older people
with and without depression and found an impaired episodic
memory performance in participants with depression. However,
this negative effect was more pronounced in free recall than in
recognition, so depression could principally affect effortful
processes in memory. Furthermore, depression could affect
consolidation and recovery of information in memory (Livner et
al., 2008). It might also affect the use of memory strategies, which
are generally effortful as in the use of mental imagery (Hart et al.,
1987; Kindermann and Brown, 1997). In the study of Ba¨ckman and
Forsell (1994), depressive participants gained less beneﬁt than
non-depressive ones from an increase in study time and the
possibility of organizing words in a learning task. Similarly,
research by Ba¨ckman et al. (1996) with non-depressive partici-
pants and using a depression scale made it possible to separate
participants according to their depressive symptoms, although
they did not actually present a clinical state of depression. They
separated depressive symptoms intomotivational symptoms (lack
of energy, lack of concentration, etc.) and mood symptoms
(sadness, modiﬁcation of appetite, etc.). They observed that only
motivational symptoms predicted memory performance by
reducing the beneﬁt of the study time increase but not by
modifying the organization of items during recall or the beneﬁt of
cueing. In conclusion, depressive state and to a lesser extent
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cognitive strategies. Depressive affects could modify beliefs and
motivation associated with memory. Previous studies have shown
an association between depression and anxiety (Teachman, 2006)
and between depression and motivation (Ba¨ckman et al., 1996).
Moreover, depressive affects could reducemotivation and increase
the anxiety associated with memory. This hypothesis is in
accordance with the observation that depressive symptoms are
strongly associated with memory complaints (Cargin et al., 2008).
Whereas depressive symptoms could reduce the motivation to
perform an action and consequently reduce the quantity of daily
activities, routinization could reduce their quality. The concept of
routinization is deﬁned as the performance of behaviors or
activities in the same rhythm or way over time (Bouisson,
2002). Routines and habits are necessary to good adaptation,
which is a set of behaviors responding to environmental demands
and which involve the development of habits, problem solutions
and themanagement of high anxiety (Whithbourne, 1985). Indeed,
aging is associated with reduced cognitive, physical, social and
psychological resources (Baltes and Lang, 1997). According to
Bouisson (2002), an increase in routines can be perceived as a way
of coping by protecting the elderly from the difﬁculties and stress
associated with novel situations. However, this adaptative
routinization could become maladaptative when routines become
obtrusive to the point that behaviors become inﬂexible and to the
subjects resists change. Using more and more routines could lead
to reduced adaptation to novelty. This interpretation can be
compared with the ‘‘disuse’’ perspective on cognitive aging
(Salthouse, 1991) that suggests that resisting change in activities
in older adults leads to the underuse of cognitive processes and
skills. This effect corresponds to adage ‘‘use it or lose it’’, a study by
Hultsch et al. (1999) showing the positive impact of investment in
novel activities on cognitive aging. Animal studies have suggested
that the cognitive performances of older animals are improved by
exposure to complex and novel environments (Kempermann et al.,
1997). Concerning older humans, intellectual activities and
interest in novelty could lead to cognitive functioning being
sustained (Scarmeas and Stern, 2003). In the case of routinization,
there is the example of old people who perceive their memory as
declining and who feel anxious about failing or being judged
negatively by other people. They may decide to avoid novel
situations which risk exceeding their memory capacities. Being
less employed, therefore, their memory capacities will decline, as
will conﬁdence in their memory. At the same time, such
individuals may minimize their social relations and thus their
well-being. Bouisson (2002), Bouisson and Swendsen (2003)
observed an increased preference for routinization in people aged
of 65 years and more, living at home or in establishments for the
elderly. Correlations showed that strong preferences for routini-
zation are associated with high level of depression (r = 0.41,
p < 0.01) and anxiety (r = 0.30, p < 0.01). Based on the 10th and
13th year of follow-up of the Paquid epidemiological cohort study,
Bergua et al. (2006) used linear regression and observed that
preference for routine is associated with depression (b = 0.14,
p < 0.01) and anxiety (b = 0.13, p = 0.01), but did not show an
increased preference for routines during aging in older participants
aged of 78 years and over. Although there was no association
between the evaluation of cognitive function (MMSE) (Folstein et
al., 1975) and routinization, they showed that the score reduction
between MMSE of 10th and 13th year was correlated with
routinization (b = 0.49, p < 0.05) after adjustment for dementia
diagnosis. Furthermore they obtained a signiﬁcant association
between routinization and increased memory complaints
(b = 0.79, p < 0.05). The authors suggested that preferences for
routines reﬂect a response to objective and subjective losses.
Dubreuil et al. (2007) investigated the relation between memorycomplaints and routinization, with the hypothesis that routiniza-
tion could modulate the association between memory perfor-
mance and memory complaints. Since total score for preferences
for routines scale (Echelle des pre´fe´rences de routinisation = EPR)
(Bouisson, 2002) was not related tomemory complaints, they did a
principal component analyses and obtained two components for
EPR: routinized behaviors (e.g., ‘I don’t like waiting at mealtimes’)
and non-routinized behaviors (e.g., ‘I like to meet new people’).
They obtained no relation between the memory complaints
measure and the routinized behaviors component but there was
a signiﬁcant relation between memory complaints and the non-
routinized behaviors component. Accordingly, participants with a
highly routinized life present fewer memory complaints, a ﬁnding
explained by the fact that an environment of routines could
generate fewer occasions for memory complaints. Moreover,
Dubreuil et al. (2007) demonstrated that this non-routine
component inﬂuences the relationship between complaint and
memory performance. They hypothesized that people with strong
memory complaints choose to employmore memory supports like
memos or diaries and consequently live in a less memory-
demanding environment and manifest fewer memory complaints.
The use of memory strategies and memory complaints is part of
metamemory. In fact, metamemory refers to ‘‘the knowledge one
possesses about the functioning, development, use, and capacities
of the humanmemory system in general, and one’s ownmemory in
particular’’ (Dixon and Hultsch, 1983).
A fundamental point in the gerontological literature is the
relationship betweenmetamemory andmemory performance, and
more speciﬁcally the possibility that poor metamemory explains
the decline of memory during aging. While various instruments
have been developed to evaluate metamemory, the metamemory
in adulthood (MIA) scale (Dixon and Hultsch, 1983) is the most
appealing. It containsmultiple subscales ofmetamemory elements
and presents satisfactory psychometric characteristics. Moreover,
the MIA scale is one of the most widely used metamemory
questionnaires and has been successfully translated into French
(Boucheron, 1993). Metamemory concerns knowledge of memory
functioning, beliefs and affects about memory as well as
monitoring and autoregulation during memory activity (Hultsch
et al., 1985, 1988). TheMIA scale contains knowledge (strategy and
task subscales), beliefs (capacity, change and locus subscales) and
affects (anxiety and achievement subscales) about memory. In the
French and German adaptations (Boucheron, 1993; Ponds and
Jolles, 1996a), analyses of validation have led to dividing strategy
into external strategy (e.g., memos, calendar) and internal strategy
(mental imagery, words associations). The study of metamemory
forms part of thework studying the associations between cognitive
activities, social factors, personality and cognitive skills (Pushkar
and Arbuckle, 2000; Hess, 2005). Cognitive strategies lie at the
center of the relationship between metamemory and memory
performance. Erroneous knowledge about tasks or the use of less
efﬁcient strategies will reduce performance. This hypothesis is in
accordance with the notion that in memory tasks, the elderly use
less efﬁcient strategies (Hulicka and Grossman, 1967; Hertzog
et al., 1990; Dunlosky andHertzog, 1998). Indirectly, the belief that
one’s capacity and locus are diminished and having more or less
motivation will affect the use of efﬁcient cognitive strategies and
consequently reduce performance. In the past, researchers studied
the evolution of strategy and task subscales on the MIA. Dixon and
Hultsch (1983) observed that older participants presented less
knowledge of tasks but used similar strategies. Inversely,
Cavanaugh and Poon (1989) observed no modiﬁcation on the
task subscale but showed a reduction of strategy use during aging.
Finally, Ponds and Jolles (1996a) observed no modiﬁcation for task
during aging but showed separate subscales for external and
internal strategies. They showed an increase of both in older adults.
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are very heterogeneous and vary according to the characteristics
(level of education, activities or lifestyle) of young and older
participants. Hultsch et al. (1987) noted that performance
differences are more pronounced when comparing young highly
educated subjects like students and older participants who have
not received any formal education for many years. Moreover,
attributions concerning the impact of strategies on performance
vary during aging, older adults considering that memory skills
inﬂuence performances more than use of strategies (Blatt-
Eisengart and Lachman, 2004). Thus many variables could
modulate the use of memory strategies. In accordance with the
theory of memory self-efﬁcacy, erroneous metamemory beliefs
could induce poor use of strategies. Memory self-efﬁcacy, derived
from Bandura’s concept of self-efﬁcacy (Bandura, 1997), refers to
an individuals estimation of his ability to use his memory with
effectiveness in various situations (Beaudoin et al., 2008).
According to Hertzog et al. (1989), subscales of capacity, change
and anxiety make it possible to apprehend a memory self-efﬁcacy
factor. Hertzog et al. (1987) showed that these three subscales and
the locus subscale load on a dimension interpreted asmemory self-
efﬁcacy. Self-efﬁcacy judgment could inﬂuence the choice of
actions, for example, the intensity and duration of effort used in a
memory task. For example, older participants with strongmemory
self-efﬁcacy invested more effort and time in the study of an items
task than older participants with low memory self-efﬁcacy (Berry,
1987, cited by Soederberg Miller and Lachman, 1999). Moreover,
Rahhal et al. (2001) showed that older participants are less efﬁcient
than young participants only when the order emphasizes the
memory aspect of the task. According to these authors, emphasiz-
ing the memory aspect of a task triggers negative stereotypes of
memory performance in the elderly and thus deteriorates it.
Studies (Dixon and Hultsch, 1983; Cavanaugh and Poon, 1989)
have shown that the subscales of capacity, change and locus are
regularly modiﬁed during aging and show a reduction of memory
self-efﬁcacy in the elderly. Whereas with young adults memory
performance is associated essentially with the strategy and task
subscales, older participants are more sensitive to the capacity,
change and locus subscales (Dixon and Hultsch, 1983; Cavanaugh
and Poon, 1989). Ponds and Jolles (1996b) observed that only the
memory self-efﬁcacy factor of the MIA scale (capacity, change and
anxiety subscales) could discriminate between elderly participants
with or without memory complaints. This result showed the
importance of memory self-efﬁcacy in memory functioning for
elderly people, and that this could inﬂuence the motivation and
conﬁdence to engage in novel activities (Lachman et al., 1987).
Consequently, metamemory could have impact on the objective
and subjective quality of life (Mol et al., 2007), and various authors
have claimed the importance of metamemory in the capacity to ﬁt
with environment changes and integrate memory modiﬁcations
during aging (e.g., Bieman-Copland and Charness, 1994).
The perception of memory capacities could have important
repercussions on well-being and investment in daily activities
(Valentijn et al., 2006; Mol et al., 2007). Previous studies have
shown that aging and depression can notably affect perception of
memory capacities and motivation to use memory strategies. Our
study explored the impact of aging, depressive symptoms without
depression state and routinization on the perception of memory in
general and one’s own memory in particular. The metamemory
concept has been used in order to gain precise knowledge on
beliefs and affects concerning memory. We sought an eventual
modulation of the age effect on metamemory by depressive
symptoms and routinization. In spite of the exploratory nature of
this research, we hypothesized an increase in strategy use for older
and high routinization participants, notably for external strategies.
On the other hand, strategy use would be reduced for participantswith high depressive symptoms.We also hypothesized a reduction
in self-efﬁcacy for older, highly depressive and highly routinized
participants.
2. Subjects and methods
2.1. Participants
Fifty-six participants (28 in each of two groups) participated in
this experiment after informed consent was obtained. The young
group consisted of university undergraduates between the ages of
18 and 23 years, mean = 20.7  1.6 (S.D.). The old group consisted
of community volunteers between the ages of 63 and 80 years
(68.5  4.6), recruited through the University for seniors program in
Bordeaux. All participants had a score equal to or higher than 26 on
the MMSE (Folstein et al., 1975) which is used to detect major
cognitive deterioration. In accordance with the Center for Epidemio-
logic Studies of Depression Scale (CESD), participants scoring equal to
or higher than 17 for men and 23 for women were excluded. All
participants were native French speakers and had no history of
neurological disease, psychiatric disorder or general anesthesia in the
past year. Age effect for education was signiﬁcant, t(54) = 3.18,
p < 0.01, older adults having more years of education than young
adults (14.4 years vs. 12.8 years). Young adults had higher scores on
the MMSE than older adults (29 vs. 28.3), t(54) = 2.13, p < 0.05.
2.2. Procedure
Participants completed different scale of metamemory, depres-
sion and preferences for routinization.
2.3. Methods
2.3.1. The CESD
The CESD is a self-report 20-item questionnaire which assesses
the intensity of cognitive, emotional, behavior and somatic
symptoms over the previous week on a 4-point Likert scale.
Higher scores represent higher depressive symptoms and the
original scale in English (Radloff, 1977) has a high internal
consistency with alpha ranging from 0.84 to 0.90. The French
adaptation (Fu¨hrer and Rouillon, 1989) conserves these properties.
Hertzog et al. (1990) demonstrated the adequacy and validity of
the CESD in older populations.
2.3.2. Preferences for routines scale (EPR)
The preferences for routines scale (Bouisson, 2002) is composed
of 10 items which assess daily life habits and behaviors (e.g., sleep
and meal schedules, organization of personal objects, and social
exchange). A 5-point Likert scale assesses the degree of agreement
with various sentences and the total score ranges from 10 to 50,
higher scores representing greater preferences for routinization.
The internal consistency is acceptable with an alpha of 0.73, the
test–retest reliability is good (r = 0.84) and the predictive validity
of actual behavioral routinization is strong (Bouisson and
Swendsen, 2003).
2.3.3. MIA scale
The MIA (Dixon and Hultsch, 1983) is composed of 108 items
measuring the memory components of knowledge, beliefs and
affects. Items are completedwith a 5-point Likert scale and the tool
has satisfactory psychometric characteristics. The French adapta-
tion (Boucheron, 1993) conserves these properties and is
composed of 8 subscales: external strategy, internal strategy, task,
capacity, change, anxiety, achievement and locus (see Table 1 for
items sample). Higher scores are associated with higher use of
strategy, higher knowledge of task and higher capacity, anxiety,
Table 1
Subscales of the metamemory in adulthood.
Subscales Contents (example) Item no. (max. score)
External strategy Frequency of strategy external to the person (e.g., list, note). 9 (45)
«Do you write down important dates like birthdays and anniversaries?»
Internal strategy Frequency of strategy involving reliance on memory internal to oneself (e.g., imagery, mental rehearsal). 9 (45)
«Do you build mental images for remembering things?» 16(80)
Task Knowledge about memory tasks and processes.
«Most people think it easrier to remember concrete things rather than abstract notions»
Capacity Perception of own memory capacity 17 (85)
«I remember things like cooking recipes»
Change Perception of change of own memory capacity 18 (90)
«My memory will get better as I get older»
Anxiety Anxiety related to memory performance 14 (70)
«I would feel worried if I had to visit a new place and remember how to get back home»
Achievement Perceived importance of having a good memory and performing well on memory tasks 16 (80)
«I like to remember things on my own, without having others remember them for me»
Locus Perceived personal control over remembering abilities 9 (45)
«You can work on your memory as much as you like, it won’t really get any better»
Table 2
Mean scores for MIA subscales as a function of age, level of depressive symptoms
and level of preferences for routines.
Young adults (n=28)
Low depr. (n=12) High depr. (n=16)
Low routin. High routin. Low routin. High routin.
Number 6 6 9 7
External strategy 26.7 32.3 28.2 31.7
Internal strategy 30.3 37 32.3 29
Task 62.3 68.2 64.9 62.4
Capacity 63 62.5 55.7 57.6
Change 67.8 55.7 57.3 64.1
Anxiety 37 47.7 38.7 39.6
Achievement 60 62.8 55.9 60.6
Locus 33.3 34.7 32.2 30.8
Older adults (n=28)
Low depr. (n=17) High depr. (n=11)
Low routin. High routin. Low routin. High routin.
Number 8 9 6 5
External strategy 26.7 32.7 36.3 37.2
Internal strategy 24.6 32.1 29.7 35
Task 62.5 69.1 59.8 61
Capacity 60.1 54.1 43.8 51.4
Change 52.7 45 33.8 45.4
Anxiety 34.5 43.7 45.3 43.4
Achievement 59.1 63.9 62.2 62.6
Locus 32.5 33.1 28.2 29.8
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change subscale are associated with less change.
3. Results
Univariate analyses of variance were conducted to examine the
effects of age, depressive symptoms and routinization on
metamemory. Then analyses were conducted to study the effect
of age, depressive symptoms and routinization.Wewere especially
interested in the interaction between age and depressive
symptoms and between age and routinization level. Education
level, which was higher in older adults, was used as a covariable.
Finally, analyses of correlations between metamemory subscales
and scores of depressive symptoms and routinization were
conducted.
3.1.1. Age effect on depressive symptoms and preferences for routines
Young adults had higher scores on depressive symptoms than
older adults (13.2 vs. 9.9), t(54) = 2.38, p < 0.05, but that there was
no age effect on preferences for routinization (23.3 vs. 25.2),
t(54) = 1.23, p > 0.10.
3.2. Effects of aging, depressive symptoms and preferences for
routinization on MIA subscales
Data were analyzed in a 2  2  2 analysis of covariance with
age (young adults and older adults), depressive symptoms (low
and high) and preferences for routinization (two groups: low and
high) as between-subject factors. Education level was used as a
covariable. Mean scores on each subscale are presented in Table 2.
External strategies were used more by older adults (33.2) than
younger adults (29.7), F(1,47) = 6.01, p < 0.05, by high depressive
symptom adults (33.4) than low depressive symptom adults
(29.6), F(1,47) = 5.78, p < 0.05, and by high routinization adults
(33.5) than low routinization adults (29.5), F(1,47) = 6.30, p < 0.05.
No signiﬁcant interaction was observed.
Internal strategies were more used by high routinization adults
than low routinization adults (33.3 vs. 29.2), F(1,47) = 11.79,
p = 0.001. The effect of age was not signiﬁcant but the interaction
between age and depressive symptoms was signiﬁcant,
F(1,47) = 8.84, p < 0.01. Post hoc comparisons showed that young
adults with low depressive symptoms had a tendency to use more
internal strategies than those with high depressive symptoms(33.7 vs. 30.7), F(1,47) = 3.34, p = 0.07, whereas older adults with
low depressive symptoms used fewer internal strategies than
thosewith high depressive symptoms (28.4 vs. 32.3) F(1,47) = 5.64,
p < 0.05. Interaction between age and routinization was signiﬁ-
cant, F(1,47) = 4.05, p < 0.05. Post hoc comparisons showed that
routinization did not have any effect on the utilization of internal
strategies in younger adults (31.4 vs. 33), F(1,47) = 1.02, p > 0.10,
whereas older adults with low routinization used fewer internal
strategies than older adults with high routinization (27.1 vs. 33.5),
F(1,47) = 14.62, p < 0.001.
Adults with low depressive symptoms had better scores on the
task than those with high depressive symptoms (65.5 vs. 62),
F(1,47) = 4.50, p < 0.05. None other effect was signiﬁcant.
Capacities were lower for older adults than for younger adults
(59.7 vs. 52.4) and for high depressive symptom adults than low
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F(1,47) = 8.54, p < 0.01.
Change scores were superior for young adults than for older
adults (61.2 vs. 44.2), F(1,47) = 47.9, p < 0.001, and for low
depressive symptoms adults than for high ones (55.3 vs. 50.2),
F(1,47) = 4.94, p < 0.05.
High routinization adults had superior anxiety scores than low
routinization adults (43.6 vs. 38.9), F(1,47) = 5.21, p < 0.05.
No signiﬁcant effect was observed in the achievement.
Low depressive symptom adults had better scores on locus than
high ones (33.4 vs. 30.3), F(1,47) = 6.64, p < 0.05.
Brieﬂy, there was a signiﬁcant simple age effect for subscales of
external strategy, capacity and change. Older adults reported using
more external strategies, having less capacity and more change
(low score on change subscale) than young adults. Depressive
symptoms had an impact on subscales of external strategy, task,
capacity, change and locus. Adults with high depressive symptoms
reported using more external strategies, had less task knowledge,
less capacity, more change and less locus than low depressive
symptom adults. Routinization inﬂuenced external strategies,
internal strategies and anxiety subscales. Adults with high
routinization reported using more external and internal strategies,
and had more anxiety than low routinization adults. There was a
signiﬁcant interaction between age and depression on internal
strategy: young adults with low depressive symptoms had a
tendency to use more internal strategies than young adults with
high depressive symptoms, whereas older adults with low
depressive symptoms used fewer internal strategies than high
depressive symptom patients. Finally, there was a signiﬁcant
interaction between age and routinization on internal strategy:
routinization had no effect on internal strategies for younger adults
whereas older adults with low routinization used fewer internal
strategies than older adults with high routinization.
3.3. Correlations between MIA subscales, CESD and EPR according to
age
The age correlations between the MIA subscales and CEDS and
EPR showed that many MIA subscales were related to both CESD
and EPR but only in older adults (Table 3). The effect of
routinization was not combined with the depressive symptoms
effect, the correlation between depressive and routinization scores
being non-signiﬁcant for both young and older participants
(respectively, r = 0.19, p > 0.10; and r = 0.08, p > 0.10).
In older adults CESD was related with all MIA subscales except
motivation. A high level of depressive symptoms was associated
with greater use of external and internal strategies, less knowledge
of tasks, less capacity, more change and anxiety and ﬁnally less
locus. EPR was correlated with internal strategies and anxiety, a
high level of routinization being associated with greater use of
internal strategies and more anxiety.Table 3
Correlations as a function of age between subscales of MIA and CESD and EPR.
Subscales Young adults Older adults
CESD EPR CESD EPR
External strat. 0.09 0.21 0.50** 0.21
Internal strat. 0.05 0.22 0.40* 0.51**
Task 0.03 0.04 0.46* 0.26
Capacity 0.27 0.04 0.48** 0.13
Change 0.06 0.28 0.56** 0.14
Anxiety 0.09 0.36 0.48** 0.43*
Achievement 0.25 0.23 0.05 0.18




The present study examined the impact of aging, depressive
symptoms and routinization on metamemory. Metamemory
corresponds to perception of the memory system in general
and one’s own memory in particular. In the past, research
concerning this concept has essentially studied the relations
between metamemory and memory performances (Cavanaugh
and Poon, 1989). Nevertheless, recent studies have shown that
negative metamemory can reduce engagement in cognitive and
social activities (Valentijn et al., 2006), whose effects are thought
to have a positive impact on cognitive ageing (Hultsch et al., 1999;
Kramer andWillis, 2002; Kliegel et al., 2004). Moreover, negative
perceptions of one’s ownmemory could reducewell-being (Mol et
al., 2007). Our results show that metamemory may vary with
aging, depressive symptoms and routinization. Furthermore,
some age changes are modulated according to depressive
symptoms and routinization levels, and correlations between
these two variables and metamemory were signiﬁcant only in
older participants.
Aging is thought to modify some metamemory dimensions
(Dixon and Hultsch, 1983; Cavanaugh and Poon, 1989). In the
present study,weused theMetamemory inAdulthood scale inorder
to measure metamemory dimensions of external and internal
strategies, task, change, capacity, anxiety, achievement and locus. In
accordance with Hultsch et al. (1985) these dimensions could
correspond with knowledge of memory functioning, beliefs or
affects about memory. Concerning knowledge about memory
functioning (external strategy, internal strategy and tasks sub-
scales), previous results concerning the use of strategies with aging
are discordant. Dixon and Hultsch (1983) showed no evolution
whereas Cavanaugh and Poon (1989) observed a decrease of use
with age. More recently, Ponds and Jolles (1996a) distinguished
external and internal strategies and reported an increase in the use
of both in the elderly. In our study, we also assessed external and
internal strategy use separately, and observed that only external
strategies were used more by older participants than by young
participants. In addition, external strategieswere usedmore byhigh
depressive symptom adults and by high routinization adults.
External strategy use increased with aging, a ﬁnding that could
beexplainedbytheattempt tocompensate the reductionofmemory
efﬁciency in older adults. Thus according to Intons-Peterson and
Fournier (1986), external strategies correspond to theuseofphysical
aid external to the person and are preferred to internal strategies
because theymight bemore accurate and easier to use. The term of
‘‘compensation’’ characterizes behaviors and processes used to
overcome or reduce cognitive deﬁcits or decline (Ba¨ckman and
Dixon, 1992) and compensationmechanisms are especially relevant
during normal and pathological aging. Self-reported memory
compensation ﬁndings show that external strategies are more
frequently reported by elderly and patients with Alzheimer disease
as means of memory compensation than internal strategies (Dixon
et al., 2003). Consequently, adultswho have less cognitive resources
suchas theelderlyand thosewithhighdepressive symptomsorhigh
routinization could preferentially use external strategies. However,
high routinization adults used internal strategies more than low
routinization adults. In particular, interaction with age showed that
this effect appliedonly for older adults since internal strategieswere
not modiﬁed with routinization in younger adults, whereas older
adults with high routinization used more internal strategies than
older adults with low routinization. The same observation was true
for the interaction between age and depression. Whereas young
adults with high depressive symptoms reported using less internal
strategies than young adults with low depressive symptoms, older
adultswithhighdepressive symptoms reportedusingmore internal
strategies than subjects with low depressive symptoms.
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comparison to previous studies having reported objective deﬁcient
use of effortful strategies (Hart et al., 1987; Kindermann and
Brown, 1997). Whereas internal strategies are generally effortful,
our older participants with high depressive symptoms reported
use more internal strategies than those with low depressive
symptoms. It may be that an increase in depressive symptoms and
routinization affects the allocation of cognitive resources during
aging, with notably the selection of more effortful strategies in
order to cope with possible memory alterations or changes.
Accurate knowledge about tasks is thought to be necessary for
effective strategy selection. In accordance with several studies
(Cavanaugh and Poon, 1989; Ponds and Jolles, 1996a), we did not
obtain any age effect on the task subscale, young and older adults
having an equivalent score. However, participants with high
depressive symptoms had a lower task score than participants
with low depressive symptoms. Thus depressive symptoms could
modify access to knowledge about the memory task. Concerning
subscales referring to beliefs (change, capacity and locus), older
participants believed they had less capacity than young partici-
pants, in accordance with previous studies (Cavanaugh and Poon,
1989; Ponds and Jolles, 1996a). Capacity estimation was also
reduced with high depressive symptoms. Furthermore, memory
changes were perceived as greater by older than by young adults
and by adults with high rather than low depressive symptoms.
These results could correspond to real memory modiﬁcations or
result from false perception. Indeed, a current age stereotype is
that memory declines inevitably and irremediably with age, and
could affect estimations of capacity and change memory in the
elderly. Previous studies showed that this negative age stereotype
could affect performance of memory recall (Rahhal et al., 2001;
Hess et al., 2003; see Horton et al., 2008 for performance in
general). The effect on depression is coherent with the negative
view of themselves that depressive people have, and which
includes their cognitive capacities (Kalska et al., 1999). Locus was
only modiﬁed in relation to depressive symptoms, and negative
distortion could again explain this difference. Concerning sub-
scales referring to affects (anxiety and achievement), anxiety was
changed only by routinization level, participants with high
routinization showing more anxiety than those with low
routinization. The association between an increase in routinization
and an increase in memory anxiety is in accordance with this will
to deal with memory anxiety. Positive correlations observed by
Bouisson (2002) between routinization and anxiety measured by
state-trait anxiety inventory (STAI) (Spielberger et al., 1983) were
found with anxiety associated with memory. The achievement
subscale was not modiﬁed by any variable.
We hypothesized an increase in strategy use, notably external
strategies, in older and high routinization participants, and a
reduction in high depressive symptom participants. Our hypothe-
ses were partially veriﬁed because unexpectedly, highly depressed
adults used more external strategies than low depressed ones.
Results concerning internal strategy were more contrasted,
revealing that an increase in depressive symptoms or routinization
is associated with more internal strategy use uniquely for older
participants. Memory strategies are a way to compensate memory
performance (Ba¨ckman and Dixon, 1992) and an increase in
external and internal strategy use could signify the attempt to cope
withmemory reduction occurring with aging (Zacks et al., 2000) or
depressive symptoms (Livner et al., 2008). Moreover, increased
routinization could compensate the reduction of resources with
aging (Bouisson, 2002), and increased strategy use could be due to
the attempt to compensate memory decline. External strategy
appears easier to use, more effective and more generalizable
(Intons-Peterson and Fournier, 1986; Cavanaugh and Poon, 1989;
Wilson and Hughes, 1997), and consequently the easiest andefﬁcient strategies for individuals with memory impairment.
Indeed, use of effective internal strategies could exceed an
individuals cognitive resources. Consequently, an increase in
depressive symptoms and routinization during aging could cause
erroneous resource allocation. Self-efﬁcacy could be estimated by
capacity, change and anxiety subscales (Hertzog et al., 1989) and
locus subscales (Hertzog et al., 1987). In accordance with our
hypothesis and the literature (Dixon and Hultsch, 1983; Cava-
naugh and Poon, 1989), the negative effect of age on the capacity
and change subscales suggests a reduction in memory self-efﬁcacy
with age. Similarly, an increase in depressive symptoms affects
memory self-efﬁcacy, also showing a reduced capacity and an
increase in change, as a reduction of locus. Thus in accordancewith
previous studies, depressive symptoms seem to reduce self-
efﬁcacy and to increase memory complaints irrespective of
memory performances (Kalska et al., 1999). The novelty in our
study is that this effect appears when the symptoms level is below
the cut-off associated with a depressive state. Consequently
depressive symptoms affect memory perception in spite of the
absence of pathological depression. Unexpectedly, it seems that
routinization has no negative inﬂuence on memory self-efﬁcacy in
spite of increased anxiety. Note that no interaction between age
and depressive symptoms or routinization was found concerning
metamemory beliefs and affects. These variables could be more
related with older or more vulnerable elderly whereas old adults
studied in our research were relatively young, in good health and
well educated. Another interesting result was the fact that
correlations between MIA subscales, depressive symptoms and
routinization were signiﬁcant only for older adults. Thus for older
adults, high depressive symptoms were associated with more
strategy use (external and internal strategy) and less self-efﬁcacy
memory (change, capacity and locus). Internal strategies were also
used more by older adults with high routinization who also
showed more anxiety.
5. Conclusion
These ﬁndings show the impact of aging, depressive symptoms
and routinization on metamemory in older adults. Recently Kit et
al. (2007) studied the relations between MIA subscales and
depression in patients with traumatic brain injury. They showed
that patients with mild brain trauma have a higher depression
score than thosewithout brain trauma. These subjects also showed
more use of strategies and achievement, more change and less
capacity than normal adults. According to Kit et al. (2007), the
relationship between mild brain trauma and depression could be
mediated by the strategy, capacity, change and motivation
subscales. Although older adults in our study reported less
depressive symptoms than young adults, we observed like Kit et
al. (2007) that older adults with the highest depression scores
showed more use of strategy, more change and less capacity.
Contrary to mild brain trauma patients, memory modiﬁcations
during aging are moderate and progressive. Moreover for these
two populations, memory is very important and memory loss is
associated with strong preoccupations. At present, good memory
functioning in the elderly is a subject of debate. The fear of
Alzheimer’s disease could notably explain this preoccupation in
older adults. A French survey carried out by SOFRES showed that
64% of 55–79-year-olds are highly concerned about their memory
and that 45% are worried about Alzheimer’s disease (Taplin et al.,
2005). Reese et al. (2000) showed that older adults have more
knowledge of memory aging than younger adults, and that in both
age groups, pathological memory aging is better understood than
normal memory aging. These results could be explained by the fact
that the elderly are more concerned about memory aging and
potentially improving their memory changes associated with age.
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complaints and future cognitive decline (Jonker et al., 2000; Dik
et al., 2001). Moreover,memory complaint is included in the recent
concepts of mild cognitive impairment (MCI) (Petersen, 2004),
which is marked by feelings of memory loss during everyday
activities without any negative impact on social and working lives,
and by an alteration of cognitive performances at a level between
normal and pathological aging. Gallassi et al. (2008) underline the
need to consider memory complaints, in the presence or not of
objective memory impairment. Older adults with objective
cognitive deﬁcits could be monitored medically in order to
investigate the onset or evolution of dementia, whereas older
adults with a normal performance would be reassured and causes
of complaints could be investigated (anxiety, depression, etc.).
Metamemory is not easy to modify and is not automatically
improved by memory training. However, a training program
incorporating self-efﬁcacy improves both memory performances
and memory self-efﬁcacy (West et al., 2008). Moreover, regression
analyses showed that the ﬁnal level of performance obtained after
training was predicted notably by self-efﬁcacy. Previous studies
have indicated that older adults with high locus use more efﬁcient
strategies (Riggs et al., 1997) or have better memory performances
(Cavanaugh and Poon, 1989). Consequently, inserting metamem-
ory aspects could increase the utilization of strategies in daily life
and increase awareness of the need for mnemonic training, which
is generally low (Bandura, 1989). In conclusion, the present study
shows metamemory modiﬁcations as a function of age, and the
modulation of depressive symptoms and preference for routines.
By taking metamemory into account, it becomes possible to access
perceptions of memory. This could have repercussions on well-
being, investment in social and cognitive activities and onmemory
performances.
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